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Introduction
Much of the natural food detected and selected by the fish for consumption is determined
by feeding morphological adaptations. The diverse manners of feeding involve adaptations of
size and placement of the mouth, and kinds of teeth in it, jaws and pharynx in many fishes
(Bond, 1979).
The structure and length of the intestine are closely related to the diet taken by the
(Nikolsky, 1978, Miller and Harley, 2002). Therefore, variation in intestine configuration is exoeciee
to occur accordingly to the propensity to digest selected natural diet. The intestine may be short
carnivores, extremely long and coiled in herbivores and intermediate in omnivores (Bond, 1
Hickman et a/., 2001). Most of the work on the feeding behaviour of fish have been carried out
assessment of the gut contents to the neglect of measurement of length of the intestine and of
ratio to the body length.
Intestine is a digestive and absorptive tube. The study is relevant to ascertain the food
the fish intestine is adapted for, which ought to be given to fish during fish-farming. A knowledge
the intestine length is paramount in deciding and selecting ingredients to formulate a balanced
A fish species with relatively very long intestine may require more plant than animal meal in the
And a fish species with relatively short intestine may require more animal meal than plant material
"thefeed.
Welcome (1979) expressed the possibility to classify fish into broad feeding ,..<:>TC/1f"'OCI_
based on their predominant food habits. And Tetsola (1988) recognized seven trophic rnannerssa
mud feeders, detritivores, planktovores, herbivores, carnivores, piscivores and omnivores, from
Warri River. But not all these categories are determinate and distinctly represented in a
community. A monophagic fish is hard to find regularly, for example the true piscivore that preys
fish only is rare to find. The classification of fishes from perspective of intestine length to body IQnf"_
ratio can corroborate the classification of feeding manner derived from the food habits. Such c
of quantitative parameter is absolute and is more specific than qualitative description.
It was Hickman et al. (2001) who reported that the intestine of the grass
Ctenopharyngodon idella is nine times (900%) the body length. Bond (1979) remarked that
were four feeding behaviour categories namely carnivores, herbivores, detritivores and omn,'"nrl""-
Their respective ratio ranges for the fish species investigated were 0.7-1.5 (carnivores), 2.5-1
(herbivores), 15.1-21.0 (detritivores) and 1.0 1.3 (omnivores).
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StudyArea
The Okhuo River is important because it is the source of potable water for the Nigerian
Institutefor Oil Palm Research (NIFOR) community (Edema and Ogbetuo, 2002). It runs along the
northernboundary of the Institute located at 24.0km North west of Benin City at the coordinates 06°
33Nand 05° 37 E (WAIFOR, 1953). It flows through a rainforest with shrubs and trees along the
bank.(Fig. 1).
Uphill at Okodobo village human activities are discouraged as the water is useful for
domesticpurposes. At the water pump location, there were no over-hanging trees. During a recent
study(Edema et al., 2002) it was observed that air temperature (mean = 25.9°C) was slightly
higherthanwater temperature (mean = 25.8°C). The pH (mean = 5.63), alkalinity (mean = 8.95mg
CaCot) and biochemical oxygen demand (mean = 2.94mgn were low. Mean dissolved oxygen
concentrationwas 11.1rnql' and mean conductivity 291.4I-lScm·1.
High dissolved oxygen and low BOD values indicate low levels of organic matter in the
water.Themidge (Chironomid) larvae, bioindicators of pollution were only 8.1% of the insects. The
predominance(67.2%) of mayfly Ephemeroptera used as a clean water indicator portrayed the
rivertobewell oxygenated.
Edemaand Ogbetuo (2002) contributed to the intestine length to body length ratio studies that the
lengthycoiled intestines of Chromidotilapia guentheri, Oreochromis niloticus and Tilapiamariae
fromthe Ikpoba River, were more than three times the standard length of the fish species, the
ratioswere greater than 3.0. In contrast the intestine was not longer than the fish .length in ~
carnivorousHemichromis fasciatus of which the ratio was not greater than 1.0 (100%).
The ratio of the intestine length to fish body length has not been determined in fish from the
OkhuoRiver. This paper therefore, is purposed to fill this gap in the study of some fishes caught
fromtheOkhuo River.
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Figure. 1: Mapof the study area showing the sampling sites
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Discussion
Ratios of the intestine length to body length can serve as a guide to understanding offeeding
categories. Fish species which have intestine that is less than 100% of the body length, that is, ratio
<1 are carnivores (Nikolsky, 1978). In this study, four fish species properly fitted in the carnivorous
category. They are Hemichromis fasciatus (0.85), Ctenopoma kingsleyae (0.94), Papyrocranus
(0.22) and Parachanna obscura (0.70).
It may be important to properly classify some fish, which have intestine length that is more
than 100% of the body length. Such fish may not all be herbivores. The probable reason is that
certain low level carnivores are mixed feeders and their feeding habit is assessed from their
predominant and major food items observed in the gut. Such fish species have their intestine
accommodate both animal and plant foods.
Therefore the limits of the ratio at which to separate the carnivores from the herbivores may
notbe rigid, taking into consideration that some fish species are omnivores fitting into the trophicgap
between them. It may be asserted that the omnivore, of which the intestine length to body length
ratio is close to the carnivore "boundary" can be described as a carnivorous omnivore. In this study
Brycinus nurse (1.41) and Malapterurus electricus (1.62) are classified as omnivores with
inclination to carnivory. The ground for this decision is that Bond (1979) rated Cod (Gadus morhua)
ratio 1.05 1.5 as a carnivorous fish and flatfish Jordanella floridae ratio 2.5 2.7 as a herbivorous
fish. This is likely to extend the carnivore limit close to 2.
Table 2: The mean intestine length (IL), Standard length (SL) and their
ratio in fish species from the Okhuo River.
N IL SL ILISL % RANGE
Papyrocranus afer 12 6.44 29.76 0.22 22 0.10-0.40
Brycinus longipinnis 4 7.95 7.95 1.00 100 0.91-1.10
Brycinus nurse 1 31.40 22.20 1.41 141 1.41
Malapterurus electricus 8 20.99 12.98 1.62 162 0.99-2.23
Parachanna obscura 10 13.03 18.69 0.70 70 0.42-0.92
Chromidotilapia guentheri 10 24.30 11.15 2.18 218 1.52-3.00
.Hemichromis fasciatus 12 9.37 11.06 0.85 85 0.23-1.67
Oreochromis aureus 2 37.75 10.9 3.46 346 3.42-3.49
Tilapia mariae 8 133.45 14.44 9.27 927 5.31-13.78
Ctenopoma kingsleyae 5 10.15 10.76 0.94 94 0.83-1.08
